Technical Support Document:

Chapter 12
IntendedRound 3 Area Designations for the 2028idur SQ
Primary National Ambient Air Quality Standafar Illinois

1. Summary

Pursuant teection 107(d) of the Clean Air Act (CAA), the U.S. Environmental Protection

Agency (the EPA, we, oOr us) must designate ar

Auncl assi f i abHow sulfuf dioxide {SK) erimarg ratibnatlambient ajuality

standard (NAAQS) (2010 SINAAQS). The CAA defines a nonattainment area as an area that
does not meet the NAAQS or that contributes to a nearby area that does not meet the NAAQS.
An attainment area is defined by the CAA as any area that me®A&R@S and does not

contribute to a nearby area that does not meet the NAAQS. Unclassifiable areas are defined by
the CAA as those that cannot be classified on the basis of available information as meeting or not
meeting the NAAQS. In this action, the ERAs defined a nonattainment area as an area that

the EPA has determined violates the 2010 S®AQS or contributes to a violation in a nearby

area, based on the most recent 3 years of air quality monitoring data, appropriate dispersion
modeling analysis,ral any other relevant information. An unclassifiable/attainment area is

defined by the EPA as an area that either: (1) based on available information including (but not
limited to) appropriate modeling analyses and/or monitoring data, the EPA has deldijnine

meets the 2010 SNAAQS, and (ii) does not contribute to ambient air quality in a nearby area
that does not meet the NAAQS; or (2) was not required to be characterized under 40 CFR
51.1203(c) or (d) and the EPA does not have available information including (but nad ko)ite
appropriate modeling analyses and/or monitoring data that suggests that the area may (i) not be
meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet
the NAAQS. An unclassifiable area is defined by EPA asieea that either: (1) was required to

be characterized by the state under 40 CFR 51.1203(c) or (d), has not been previously
designated, and on the basis of available information cannot be classified as either: (i) meeting or
not meeting the 2010 SGIAAQS, or (ii) contributing or not contributing to ambient air quality

in a nearby area that does not meet the NAAQS; or (2) was not required to be characterized
under 40 CFR 51.1203(c) or (d) and EPA does have available information including (but not
limited to) appropriate modeling analyses and/or monitoring data that suggests that the area may
(i) not be meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does
not meet the NAAQS.

This technical support document (TSD) addresgsggnations for nearly all remaining
undesignated areaslifinois for the 2010 S@NAAQS. In previous final actions, the EPA has

The term fidesignated a istdmimennecatse the EPA dsesithat termoonly tairsfertb i n
a previous nonattainment area that has been redesignatedat t ai nment as a resu-lt of
submittedmaintenancelan.
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issued designations for the 2010 3@\AQS for selected areas of the courttifhe EPA is

under a December 31, 2017, dea€lto designate the areas addressed in this TSD as required by
the U.S. District Court for the Northern District of Califordi/e are referring to thset of

designations being finalized by the December 31,20l &ad|l i ne as @ARound 30
designations process for the 2010.BAAQS. After the Round 3 designations are completed,

the only remaining undesignated areas will be those where &ataitestalled antimely begun
operatinga new S@monitoring networkne et i ng EPA speci fications
Data Requirements Rule (DRR80 FR 51052)The EPA is required to designate those

remaining undesignated areas by December 31, 2020.

lllinois submittedts first recommendation regarding designations fo20E0 thour SQ

NAAQS onJune 2, 2011. The state submitted updated recommendations on September 18, 2015,
April 19, 2016, andlanuary 12, 2017The state submittemh updatedir quality analysignd
recommendationspecifically for theMadison Countyarea around Granite City Stesid

Gateway Energy Coken July 6§ 2017 In our intended designations, we have considered all the
submissions from the sta&xcept where a recommendation in a latdrmission regarding a

particular area indicates that it replaces an earlier recommendation for that area we have
considered the recommendation in the later submission

For the areas itllinois that are part of the Round 3 designations prodesdge lidentifies
EPAOGs i nt end e dhecdaties@rpartions @frcaunti@swhich they would apply.
It alsolists| | | icarrentracdmmendationdhe EPA s  flasignatn for theseareaswill
bebased oran assessment and characterizatioairoduality throughambient air quality data, air
dispersion modelingother evidence and supporting information, or a combinatitimeafbove

Table L Summaryoft he EPAG6s | nt endedDeBgnatongnati ons and
Recommendations byllinois

Area/County 1T inoiglllinoi SEPAGS | nEPAGS
Recommended | Recommended | Area Definition | Intended
Area Definition | Designation Designation
Christian Christian Attainment Same as Unclassifiable/
County Macoupin, Recommendation Attainment
Montgomery,
and Sangamon
Counties
Crawford Crawford Attainment Same as |Unclassifiable/
County County Recommendation Attainment
Lake County Lake County Attainment Same as Unclassifiable/
Recommendation Attainment

2 A total of 94 areas throughout the U.S. were mresly designated in actions publishedAugust 5, 2013 (78 FR
47191) July 12, 201681 FR 45039 and December 13, 2016 (81 FR 89870)
3 Sierra Club v. McCarthyNo. 313-cv-3953 (SI) (N.D. Cal. Mar. 2, 2015).
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Area/County Tl inoiglllinoi SEPAG6s | nfEPAOGS
Recommended | Recommended | Area Definition | Intended
Area Definition | Designation Designation
Randolph Monroe, Attainment Same as |Unclassifiable/
County Randolph, and Recommendation Attainment
St. Clair
Counties
Washington Perry and Attainment Same as |Unclassifiable/
County Washington Recommendation Attainment
Counties
Madison Chouteau (part),| Attainment Same as |Unclassifiable
County Nameoki, Recommendation
Granite City, and
Venice
Townships
Remaining All other Attainment Same as |Unclassifiablé
Undesignated | counties except Recommendation Attainment
Areas to Be for Macon
Designated in | County and
this Action those counties
already
designated by
theEPA

i Except for areas that are associated with sources for Whinths elected to install and bagtimely operation of
anewS@moni toring network meeting EPADRRgseeddblt2)dheEPA ons ref e
intends tadesignat the remainingindesignatedounties(or portionsof counties)n lllinois as

Auncl abkattaabment o as these areas wer gndentbetDRRmdqui red t o
cannot be classified on the basis of available information as meeting or not meeting the NAagSareathat

we intend to designate as urgddiabléattainmen{those to which this row of this table is applicaldey identified

more specifically in sectio@ of this TSD.

Areas for whicHllinois elected to install and bagtimely operation of a newapproveds O,
monitoring networlare listed in Table Z'lhe EPA is required to designateese areagpursuant
to a court ordered schedul®; December 31, 2020. Table 2 also likisSO; emissionsources
around whicheachnew, approvednonitoring network has been established.

Table 2.UndesignatedAreas Which the EPAIs Not Addressing in this Round of
Designations and Associated Sources

Area Source(s)
Macon County Archer Daniels Midland Company/Tate &
Lyle Ingredients Americas LLC




2. General Approach and Bedule

Updateddesignations guidanamcumentsvereissued by the EPA throughlaly 22, 2016
memorandum andMarch 20, 201pmemorandum from Stephen D. Page, Director, U.S. EPA,
Office of Air Quality Planning and Standards, to Air Division Directors, U.S. EPA Regi#ns |
These memorand supersedearlier designation guidance for the 2010 8®AQS, issued on
March 24, 2011, ahidentify factors that the EPA intends to evaluate in determining whether
areas are in violation of the 2010 S0AAQS. Thedocumentslso contairthe factorghatthe
EPA intends to evaluate in determining the boundarieddsignatedreas. These fagt®

include: 1)air quality characterization via ambient monitoring or dispersion modeling re3llts;
emissionsrelated data; 3neteorology; 4geography and topography; adyjurisdictional
boundaries.

To assist states and other interested parti#eein efforts to characterize air quality through air
dispersion modeling for sources that emib e EPA released its most recent version of a

draft documdNRAAQISI Dlesd gn@a$d®ons Model ing Techni
(Modeling TAD) in Augtst 2016*

Readers of this chapter of this TSD should refer to the additional general information for the
EPAG6s Round 3 ar ea @dackgrognd ant Histony®f the mtenddd &auhde r 1
3 Area Designations for the 201eHbur SQ Primary National Ambient Air Quality Standgrd

and Chapter 2ifitended Round 3 Area Designations for the 20Hblir SQ Primary National

Ambient Air Quality Standard for Statevth SourcesNot Required to be Characterizgd

As specifiedby the March 22015 court order, the EPA is required to designate by December
31,2017al | Aremaining undesignat estateahageanst i n whi c
installed and begun operating a new.&@nitoring network meeting EPA specifications
refer enc 80 DRR. TReERAVE therefore designaby December 31, 201@res

of the countrythat are natpursuant to th®RR, timely operatingePA-approved andalid
monitoring networksThe ar@s to be designated by December 31, 2017, includar ¢as
associated witix sourcesn lllinois meeting DRR emissions critetilaat states have chostn

be characterized using air dispersion modeling areas associated witho sourcesn lllinois

for whichthe statemposed emissions limitations on sources to restrict theiregssions to

less than 2,000 tpyand other areas not specifically required to be characterized by the state
under the DRR

Because many of the intended designations baee informed by available modeling analyses
this preliminary TSD is structured based on the availability of such modeling information. There
is a section for eacreafor which modeling information is availabl€he remaining tdoe
designated¢ountiesare addressed together section8.

3 https://www.epa.gov/sites/production/files/2606/documents/so2modelingtad. ptif addition to this TAD on
modeling, the EPA also has released a technical assistance document addressiogiteéting network design, to
advise states that haetected tdnstall and begin operation of a new S@onitoring network. See Draft SO
NAAQS Designations Soure@riented Monitoring Technical Assistance Document, February 2016,
https://www.epa.gov/sites/production/files/2606/documents/so2monitoringtad. pdf



https://www.epa.gov/sites/production/files/2016-06/documents/so2monitoringtad.pdf

The EPA does not plan to revise this TSD after consideration of state and public comment on our
intended designation. geparatd SD will be preparedsnecessary to document how we have
addressed such comments in the final designations.

The following are definitions of important terms used in this document:

1)

2)

3)

4)

5)

6)
7)
8)

9)

2010 SQNAAQST The primary NAAQS for S@promulgated in 2010. This NAAQS is
75 ppb, based omé 3year average of the 9Percentile of the annual distribution of
daily maximum thour average concentrat®rbee 40 CFR 50.17.

Design Value a statistic computed according to the data handling procedures of the
NAAQS (in 40 CFR part 50 Appendix That, by comparison to the level of the NAAQS,
indicates whether the area is violating the NAAQS.

DesignatedNonattainment Areé an area that, based on available information including
(but not limited to) appropriate modeling analyses and/or monitoategytie EPA has
determined either: (1) does not meet the 2019NEAQS, or (2) contributes to ambient
air quality in a nearby area that does not meet the NAAQS.
DesignatedUnclassifiable/Attainment Arean area that either: (1) based on available
information including (but not limited to) appropriate modeling analyses and/or
monitoring datathe EPA has determined (i) meets the 201Q S@AQS, and (ii) does

not contribute to ambient air quality in a n@aarea that does not meet the NAAQS; or
(2) was not required to be characterized under 40 CFR 51.1203(c) or (tip&iiA

does not have available information including (but not limited to) appropriate modeling
analyses and/or monitoring data that ssigéhat the area may (i) not be meeting the
NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet the
NAAQS?®

DesignatedUnclassifiable Ared an area that either: (1) was required to be characterized
by the state under 40FRR 51.1203(c) or (d), has not been previously designated, and on
the basis of available information cannot be classified as either: (i) meeting or not
meeting the 2010 SANAAQS, or (ii) contributing or not contributing to ambient air
guality in a nearbyraa that does not meet the NAAQS; or (2) was not required to be
characterized under 40 CFR 51.1203(c) or (d)tae&PA does have available
information including (but not limited to) appropriate modeling analyses and/or
monitoring data that suggests thiae area may (i) not be meeting the NAAQS, or (ii)
contribute to ambient air quality in a nearby area that does not meet the NAAQS.
ModeledViolationi a violation of the SONAAQS demonstrated by air dispersion
modeling.

Recommendedttainment Ared anarea that a state, territory, or tribe has
recommended that the EPA designate as attainment.

Recommendetlonattainment Are& an area that a state, territory, or tribe has
recommended that the EPA designate as nonattainment.

Recommendetinclassifiable Aeai an area that a state, territory, or tribe has
recommended that the EPA designate as unclassifiable.

10)Recommendetnclassifiable/Attainment Arean area that a state, territory, or tribe

has recommended that the EPA designate as unclassifiable/attinm

5The

term fidesignated attainment areaodo is not used i

a previous nonattainment area that has beessigdated o at t ai nment as a resu-lt of
submittedmaintenancelan.
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11)Violating Monitor i an ambient air monitor meeting 40 CFR parts 50, 53, and 58
requirements whose valid design value exceeds 75 ppb, based on data analysis conducted
in accordance with Appendix T of 40 CFR part 50.

12)We, our, and us these refer to thEPA.

3. Air Quality Modeling Analysis for th€hristianCounty Area
Addressing Kincaid Generation LLC

3.1. Introduction

The EPA must designate tldaristianCountyarea by December 31, 2017, because the area has
not been previously designated dlidois has noinstalledand begn timely operation of a

new, approvedsG; monitoring networko characterize air quality in the vicinity ahy source in
ChristianCounty This sectiorpresents all the available air quality modeling information for
ChristianCounty, particularly forKincaid Generation LLGKincaid).

TheKincaid facility emits2,000tonsor moreannually Specifically,Kincaid emitted2,818.4
tons of SQin 2014. This source meets the DRR criteaiadthus is orthe SQ DRR Source list,
andlllinois has chosen to characterize it via modeling.

In its submissionlllinois recommended thain area that includeke area surrounding the
Kincaid facility, specificallyChristian Macoupin, Montgomery, and Sangamon Counbes
designated aattainmenbasedn parton an assessment and characterization of air quality
impactsfrom thisfacility and other nearby sourcdgmtmay have a potential impact in the area
where the 2010 SANAAQS may be exceededhis assessment and characterizatias w
performed using air dispersion modeling software, i.e., AERM&falyzing atualemissions
After careful review of the stateds assessmen
the EPA agrees that modeling submitted by the state inditatiethe thour SQ NAAQS is
being attained in this area and intends to designate the area as unclassifiable/at@umment
reasoning for this conclusion is explained in a later section o€Ctmapter after all the available
information is presented.

The aredhatthe state has assessea air quality modelingovers large portions @hristian
and Sangamon Countighe northern section of Montgomery Courdagpd the northeast section
of Macoupin CountyAs seen in Figuré below, theKincaid facility is locatedfour miles west
of the town of Kincaid, along the southern end of Sangchris Lake in northwEstestian
County.

Also included inFigure1 areall othersources within 45 km of Kincaid emitting over 100 tons

per year oSQO.. Theseare Cityof Spr i ngf i el dés City Water Light ¢
l'1l'linois Secretary of Stateds Capital Power P
21 kilometergkm) northwest of the Kincaid power plant. The CPP facility, which provides

steam tadhe Capitol complex for heating and air conditioning, is located appedgly 29 km

northwest of the Kincaid power plant.



Figure 1. Map of the Christian County Area AddressingKincaid
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Figure 2 shows the counties in the Christian County dheais recommended that four of the
counties shown in this map be designated attainment, namely Christian, Macoupin, Montgomery,
and Sangamon Countieshd EPAintends to designate this same area as

unclassifiable/attainment.



Figure2Boundary of the EPA®&s I ntended Uncl assi fi
Christian County
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The discussion and analysis that follows belali/reference the Modeling TAD and the factors
for evaluati on duyR?, ad0lggeddnce amdarch 20, 2B1Pghidasce, as
appropriate.

3.2. Air Quality Monitoring Data for the ChristiaG@ounty Area

This sectiorconsiders the S&air quality monitoring data in théhristian County ared here are

two monitorsin the areagite numbes 17-117-0002 and 17167-0006), but lllinois did not

recommend any conclusions to be drawn from this information, nor did the state assess how well
placed the area monitors are for indicating peak concentrations@httstian County area

Table 3shows he monitors that are locatedthin 45km of Kincaid Power Station



Table 3. Monitors near Kincaid Power Station

AQS ID County, State | Distance Direction 201371 2015 | 20147 2016
from Kincaid | from Kincaid | design value | design value
(km) (Ppb) (ppb)

17-117-0002 | Macoupin, IL | 35 SW 8 7

17-167-0006 | Sangamon, IL | 25 NNW 13 -=*

*No data collected after 2015.

Available cesign valuest these two sites were below the NAAQS.

3.3. Modeling Analysis Provided by the State

3.3.1. Model Selection and Modeling Components
The EPAOGs Modeling TAD notes t haNAARSthe area de
AERMOD modeling systershould be usedinless use of an alternative model can be justified
The AERMOD modeling system contains the following components:

- AERMOD: thedispersion model

- AERMAP: the terrain processor for AERMOD

- AERMET: the meteorological data processor for AERMOD

- BPIPPRM the building input processor

- AERMINUTE: apre-processor to AERMET incorporatirigminuteautomated surface

observation systenASOS wind data
- AERSURFACE: the surface characteristics processor for AERMET
- AERSCREEN: a screening version of AERMOD

The state used AERMOD versidb181with defaultregulatory optionsThe non-default surface
friction velocity option ADJ_U*) was not usedadfr this modeling analysi#\ discussion othe
stat eds a pndividoahaorhporterts prokiigedn the corresponding discussitivat
follows, as appropriate.

3.3.2. Modeling ParameterRural or Urban Dispersion

For any dispersion modeling exercise,thet er mi nati on of whet her a s
Arurai ® mampartant in determining the boundary
prediction of downwind concentrations. For S@odeling, the urban/rural determinatioralso

important because AERMOD invokes -@dur halflife for urban SQ sources. Section 6.3 of the
Modeling TAD details the procedures used to determine if a source is urban or rural based on

land use or population density.

For the purpose gderforming thanodeling for the area of analysis, the state determined that it

was most appropriate to run the modelural mode An Auer 6 s | acomducted e ana
by Illinois to determine that the rural mode was approprratilting in the map shown in

Figure 3 The area of analysis wittia 3km radius from Kincaid w&s determined to be 98 %7
rura.TheEPA agrees with I Il inois6é analysis and de



Figure 3. Land Use Near Kincaid
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3.3.3. Modeling Parameter: Area of AnalygReceptor Grid)

The TAD recommendshatthefirst step towards characterizatiohair quality in the area

around a source or group of sourte® determine the extent of the area of anabsdsthe

spacing of theeceptor grid. Considerations presented in the Modeling TAD include but are not
limited to: the location of the S@mission sources or facilities considered for modeling; the
extent of significant concentration gradiedtse to the influencef nearby sarces; and

sufficient receptor coverage and density to adequately capture and resolve the model predicted
maximum SQ concentrations.

Kincaid, hesourceof SO, emissionsubject to the DR this areais described in the
introduction to this sectiorzor theChristianCountyarea the state has includéide two other
emitters of S@that arewithin 45 kmof Kincaid in any direction The state determined that this
was the appropriate distance to adequately characterigaalitythroughmodeling toinclude
the potential extent of any S®MAAQS exceedances in tlaeea of analysiandany potential
impact on SQair quality fromother sources nearby areadn addition to Kincaidthe other

10



emitters of S@included in the area of analysis &®/LP and CPPNo other sources beyod®
km were determined by the state to have the potential to cause concentration gradient impacts
within the area of analysi$he EPA concurs with this determination of sources to model.

The grid receptor spacing ftre area of analysis chosen by the state is as follows:

1 50 meters along the fencelsincaid, CWLP, CPP)
1 100 meters from the Kincaid fenceline out to a distance of approxindetehy
1 500 meters frord km out to a distance of approximately R& from Kincaid.

Figure 1 above, included in the stateds recom
surrounding KincaidThe receptor networlshown inFigure4,al so i ncl uded in t he
recommendatiofcontained22,409receptors, and the network coveftaryje portions of

Christianand Sangamon Counties, and the northaadtnortherrsectiors of Macoupinand

Montgomery Counties, respectively.

Consistent with the Modeling TADRhe state placedkceptors for the purposes of this
designation efforin locations that would be considered ambient air relative to each modeled
facility, including other faciliti esSectignr oper:'t
4.2 ofthe Modeling TAD a not being feasible locations for placing a monfi®ceptors were

not placel over large bodies of water, specifically Lake Springfield and Sangchris Th&e.

state also did not placeceptorsn other locations that it considered to not be ambient air
relative to each modeled facilitotentially inconsistent with the Modeling TAD, the state
removed receptors located inside tecelines of Kincaid, CWLP, and CPPThe concentration
gradients in the modeled area overall are such that in examining the spatial distribution of
impacts, it appears that inclusion of receptors insidéetieelines of CWLP and CPRould not
have shown S@violationsattributable to Kincal. Additionally, with respect to the exclusion of
receptors inside thi€incaid fence line, the concentration gradients in the modeled area overall
are such that in examining the spatial distribution of impacts, it appears that inclusion of
receptors insidéneKincaid fence line would not have shown S@olations.Therefore, despite
the potential inconsistency with the Modeling TAD, the EPA finds that the removal of these
receptors does not prevent us from being able to use these technical data andmesidianto
fully assess air quality in the modeled area of analysis and therefore make an accurate
designation for this area.

11



Figure 4: Receptor Grid for the Christian County Area
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TheEPA has assessed | | ChristianCaurdty are@af anglgsamd gr i d f o1
confirms that lllinois used receptor grid placements and exclusions adequate for purposes of
determining whether this area is attaining the St@ndard

3.3.4. Modeling Parameter: Source Characterization

Kincaid, CWLP, and CPP were explicitly includasl sources the model. CWLP and CPP
were included as regional emission sources within 45 km of the main source, Kincaid.

The state characterizéluis sourcewithin the area of analysia accordance withhe best

practices outlined in the Modeling TAD. Specifically, the state used actual stack heights in
conjunction with actual emissionBhe state alsadequatelg har act er i ghuilllingg he s ou
layout and location, as well as the stack parametersegigtemperature, exit velocity, location,

and diameter. Where appropriate, the AERMOD compoBBi?PRMversion 04274vas used

to assist in addressirguilding downwash.

TheEPA has assessed the source characterization conducted by lllinois andestidtthe
sources in the modeling have been appropriately characterized for modeling.

12



3.3.5. Modeling Parameter: Emissions

The EPAG6s Model ifontge pdrgoge ofmodeleg to ¢hdracterize air quality for
use in designations, the recommended approach is to use the most recent 3 years of actual
emissions data and concurrent meteorological data. However, thalfaiddicates that it

would be accepble to usallowable emissions in the form of the most recently permitted
(referred to as PTE or allowable) emissions tias isfederally enforceable and effective

The EPA believes that continuous emissions mangasystems (CEMS) data provide

aceptable historical emissions informatjavhenthey areavailable These data are available for

many electric generating units. In the absenc
encourages the use of AERMOD®HOURENIS,rodthyoughar yi ng
the use of AERMODOGs variable emissions factor
these methods, the ERAcommends usingetailed throughput, operating schedules, and

emissions information from thempacted source(s).

In certain instances, states and other interested parties may find that it is more advantageous or
simpler to use PTE rates as part of their modeling femsexample, whera facility has

recently adopted a new federally enforceable emissions limit or implechetiter federally
enforceable mechanisms and control technologies to limieS@ssions to a level that indicates
compliance with the NAAQ3he state may choose to model PTE rafégse new limits or
conditions may be used in the application of AERMfobthe purposes of modeling for
designations, even if the source has neniseibject to these limits fahe entirety of the most
recent3 calendar yeardn these cases, the Modeling TAD notes thatate should be able to
find the necessary emissions information for designatielased modeling ithe existing S@
emissions inventories used for permittingstate implementation plas(P) planning
demonstrationdn the event that these shoetm emissions are not readily available, they may
be calculated using the methodology in Table & Appendix W to 40 CFR Part 51 titled,
AGui deline on Air Quality Model s. o

As previously noted, the state includeithcaid andtwo otheremitters of SQwithin 45km in
the area of analysi¥he state has chosen to model these facilities using actual emi3s$iens.
facilitiesinthes t at e 6 s anatsishedthéirasgociated annual actu&D, emissions
between 203 and 205 are sutrmarized below imable 4 A description of how the state
obtained hourly emission rates is given below this table.
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Table 4. Actual SOz Emissions Between 2@ 2015 from Facilities in the Christian County
Area

. SOz Emissions {py)
Facility Name 2013 201 2015
Kincaid Generation, LLC 10,259.4 2,818.4 2,366.3
CWLP 1,174.7 1,209.5 820.9
CPP 298.5 289.0 229.2
Total Emissions from All Modeled
Facilities in t 11,732.6 4,316.9 3,416.3
Analysis

ForKincaid, theactualhourly emissions data &eobtained fronDynegy Midwest Generation
Inc., the current owner of Kincaid. Dynegy provided lllinois with howecific SQ emission
rates obtained fror@EMS for Boiler #1, Boiler #2, and the Auxiliary Boiler foalendar years
20122015.

For CWLP,plant staffprovided lllinois with hourly S@emissions for the codired boiler for

calendar year20122015.The utility can also operate three distillatefoid engines that power
electrical generators. These enggenerators generally function as a source of backup power to

meet various osite needs for electricity in the event of disruptions inthefagilio s i nt er nal
power systemlllinois concluded that themsissions and operating hours for the engines and

backup generators during this timeframe wariiciently low andinfrequent tchave minimal

effect onair quality, so that these sources did not rtedae modeled explicitly ithis modeling
analysisThi s i s generall y c ons jCéeariaghduseWenohwhiehP A6 s M:
allows for exclusion of sources not expected to contribute significantly to the annual distribution

of daily maximum 1hou concentrationsThe EPA agrees thakclusion otthese emissionsom

the modelinganalysis can be presumed not to have a significant effect on estimated air quality.

For CPR daily SQ emission rates were developeddigntstaff from fuel usage ratesr
calendar years 2013015. Emission rates were characterized for threefgzedltraveling grate
stoker boilers and two gdsed boilers with distillate fuel oil backup. lllinois adjusted these
daily emission rates into hourly rates assuming unifgoeration.

The EPA has checked that the sums of the hourly emissions were equal to the annual emission
values provided by lllinoisTheEPA has assessed Il linoisd chara
the sources pdeled in the analysis and concludlest the mdeled emissionwere determined

in accordance with the Modeling TAD

3.3.6. Modeling Parameter: Meteorologgnd Surface Characteristics

As noted in the Modeling TADhe most recent 3 years of meteorological data (concurrent with
the most recent $ears of emissions data) should be used in designations €efioetselection

of data should be based on spatial and climatological (temporal) representativeness. The
representativeness of the detaeterminedbased on: 1) the proximity of the meteogital
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monitoring site to the area under consideration, 2) the complexity of terrain, 3) the exposure of
the meteorological site, and 4) the period of time during which data are collected. Sources of
meteorological data include National Weather Service (INg¥8ions, sitespecific or onsite

data, and other sources such as universities, Federal Aviation Administration (FAA), and
military stations.

For thearea of analysitor theChristianCountyarea the state selected tsarface meteorology
from the NWS station irfspringfield Illinois, located20 milesto the northwest of the soutce
and coincident upper air observations fradifferent NWS station, located in Lincoln, lllinois,
located40 milesto the northnortheast of the sourees best repeentative of meteorological
conditions within the area of analysis.

The state used AERSURFACE versib3016using datdrom the Springfield, lllinois statioto

estimatethe surface characteristit@bedo, Bowen ratio, and surface roughneg$ ¢f thearea

of analysisAlbedo is the fraction of solar energy reflected from the earth back into space, the

Bowen ratio is the method generally used to calculate heat lost or heat gained in a substance, and
the surface roughnesso i0sTédemstiamesesei emated 6
values forl2 spatial sectors out twnekm at amonthlytemporal resolution fawet, dry, and
averagemoistureconditions.

In the figure belowgeneratedby the EPAthelocation of thisNWS stations shownrelative to
the area of analysis.

Figure 5. Area of Analysis and the NWSstationsin the Christian County, lllinois Area

. v

! 0
INWS Surface St.\h\nn Spangfield; IL
)

15



As part of its recommendation, the state provided3yearsurface wind rose fokbraham
Lincoln Capital Airport in Springfield, lllina. In Figure®6, the frequency and magnitude of wind
speed and direction are defined in termf&ai where the wind is bling. According to

I 11 i noi shémoat sommgmgnd direction duringhe threeyear time period represented
in the modeling is from the south, occurring approximately 12.5% of the time. The highest
percentage wind speed range, occurring 31.3% of the time period, was initHeBré/s range.

Figure 6: Christian County, lllinois Cumulative Annual Wind Rose for Years 20B1 2015

WIND SPEED
(mis=)

B -
B ee-1i
] s7-es
] =&-57
[ z1-28
B os-21

Calms: 0.55%

COMMENTS: DATA PERIOD: COMPANY NAME:

Direction Wind is blowing from. Start Date: 1/1/2013 - 00:00
End Date: 12/31/2015 - 23:00

MODELER:

CALM WINDS: TOTAL COUNT:

0.55% 26254 hrs.

AVG. WIND SPEED: DATE: PROJECT NO..

4.28 m/s 6/9/2016

Meteorological data from the above surface and upp&h\&i® stations were used in generating
AERMOD-ready files with the AERMET processegrsion 15181The output meteorological
data createdly the AERMET processor is suitable for being applied with AERMOD input files
for AERMOD modeling runs. The state followed the methodology and settings presented in
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Regional Meteorological Data Processing Protocol, EPA Region 5 and Siratiee processing of
the raw meteaogical data into an AERMODeady format, and used AERSURFACE to best
represent surface characteristics.

Hourly surfacaneteorologicatlata records are read by AERMET, and include all the necessary
elements for data processirtdowever, wind data taken at hourly intervals may not always
portray wind conditions for the entire hour, which can be variable in n&totely wind data

may also be overly prone to indicate calm conditiortgch are not modeled by AERMOIn

order tobetter represent actual wind conditions at the meteorological tower, wind data of
minute duration was provided frotine Springfield, Illinois NWS statiout in a different
formatted file to be processed by a separate preprocessor, AERMIN&SIBN 15722. These
dataweresubsequently integrated into the AERMET processing to produce final hourly wind
records of AERMODBready meteorological data tHagtter estimatactualhourly average
conditions andhat are less prone tverreport calm wind conditian This allows AERMOD to
apply more hours of meteorology to modeled inputs, and therefore pracharecomplete set

of concentratiorestimatesAs a guard against excessively high concentrations that could be
producedby AERMODin very light wind conditns, the state set a minimum threshold of 0.5
meters per second in processing meteorological data for use in AERMOD. In setting this
threshold, no wind speeds lower than this value would be used for determining concentrations.
This threshold waspecificaly applied to the dminute wind data.

TheEPA hasassessedt he met eor ol ogi cal and surface chara

including the conclusions lllinois hasawn from the wind rose abgvend concludes that this
component modelingid appropratens @presentative of the area of analysis.

3.3.7. Modeling Parameter: Geographyopography (Mountain Ranges or Other Air Basin
Boundariesnd Terrain

The terrain in the area of aliysisis best described dkat to gently rolling To account for these

terrain changes, the AERMAP terrain prograension 11103vithin AERMOD was used to

specify terrain elevations for all the receptors. The source of the elevation data incorporated into
the model is from th&999 USGS National Elevation ddaseThe EPA finds that lllinois has
appropriately addressed terrain in this area.

The EPA has assessélais componentofthesat e6s model ing and concl
appropriate.

3.3.8. Modeling Parameter: Background Concentrations o SO

The Modeling TADoffers two mechanisms for characterizing background concentrationsof SO
that are ultimately added to the modeled design valuesi k) loe rappr oacaeh, based
monitored design value, or &femporally varyingi t i epproaid, based on theQ8ercentile
monitored concentrations by hour @fydand season or month. Rbis area of analysis, the state

chose to use the tier 2 approach. lllinois incorporated tempaaijyng background onrleour

5 Draft7 Regional Meteorological Data Processing Protocol. EPA Region 5 and States. August 2014.
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concentrations developed from the Nilwood mon{fa@S site ID# 17-117-0002) which is

located approximately 22 miles southwest of the study area in northern Macoupin Cicumty.
background concentrations for this area of analysis were determined by the state to vary from
4.10micrograms per cubic meter @n?), equivalent td..57ppl/, to 15.44¢ g P (5:190ppb),

with an average value @f91¢ g P (8102ppb). A table showing all 96 background S@lues

is included below.

Table 5.Nilwood*, Illinois Monitor Seasonally** and Hourly Varying Background SO 2

50; Concentration (pgfm'}}

Hour of Day Winter Spring Summer Fall
1 7.68 5.58 547 541
2 7.50 4.80 593 5.50
3 7.68 4.54 4.19 6.37
4 5.89 5.58 6.11 5.32
5 7.68 4.54 5.24 6.28
6 7.59 5.76 6.46 6.37
7 7.59 5.32 6.89 6.28
8 7.50 8.38 8.90 6.81
9 9.07 10.91 0.16 9.77
10 14.75 10.73 9.42 0.16
11 1544 13.70 10.82 12.65
12 15.09 12.56 0.42 12.56
13 1413 11.60 7.68 11.78
14 13.52 10.30 8.46 9.51
15 13.52 9.51 8.55 8.46
16 12.04 9.07 6.19 8.04
17 11.43 7.33 5.85 7.77
18 10.12 6.72 5.24 6.72
19 8.20 6.54 4.97 6.72
20 9.51 4.80 497 6.37
21 9.60 5.32 4.89 6.46
22 7.85 5.06 4.10 7.15
23 7.50 4.36 4.10 6.54
24 7.68 4.36 4.80 5.93

* Monitor Latitude/Longitude Coordinates: (+39 396075 -89 80974)
** Seasons defined as: Winter (Dec. Jan, Feb). Spring (Mar, Apr, May). Summer (Jun, Jul, Aug), Fall (Sep. Oct, Nov)

TheEPA has assessed Il linois®d characterization
component of the modeling is appropriate.

"The SQ NAAQS level is expressed in ppb but AERMOD givesults ine g P. the conversiorfiactor for SQ (at
the standard conditions applied in the ambient ®@&rence method) is 1 ppb = approximately 2.619 £. m
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3.3.9. Summary of Modelintnputs andResults

The AERMODmodelinginput parameters for th€hristianCountyarea of aalysisare
summarized below indble6.

Table 6. Summary of AERMOD Modeling Input Parameters forthe Area of Analysis for
the Christian County Area

Input Parameter Value

AERMOD Version 15181 (default)

Dispersion Characteristics Rural

Modeled Sources 3

Modeled Stacks 8

Modeled Structures 72

Modeled Fencelines 3

Total receptors 22,409

Emissions Type Actual

Emissions Years 20132015

Meteorology Years 20132015

NWS Station foiSurface

Meteorology Springfield, lllinois

NWS StationUpper Air

Meteorology Lincoln, lllinois

NWS Station for Calculating

Surface Characteristics Springfield, lllinois
Tier 2: temporally varying
using 20132015 monitored
values from Nilwoodnonitor

Methodology for Calculating in Macoupin County (AQS

Background S@Concentration | ID#: 17-117-0002)

Calculated Background SO

Concentration 4.107 15.44e g P m

The results presented belowTiable7 show themagnitude and geographic location of the
highest predictechodeled concentratidmased ontheinput parameters

19



Table 7. Maximum Predicted 99th PercentileDaily Maximum 1-Hour SO2 Concentration
Averaged Over Three Yeardor the Area of Analysis for the Christian County Area

99" percentile daily
Receptor Location maximum 1-hour SO
[UTM zone 16] Concentration (¢ g £)m
Modeled
concentration
Averaging Data (including | NAAQS
Period Period UTM/ Easting UTM/ Northing background) | Level
99th
Percentile
1-Hour 2013
Average 2015 273000 4409000 64.28 196.4*

*Equivalent to the 2010 SANAAQS of 75 ppb

The stateds mo deHighestedicted®¥ peraentitedaily maxanumldure
concentration within the chosen modeling doma®di8s g £, equivalent t®45 ppb. This

modeled concentration includéte background concentratioh SO, and is based on actua

emissions from the facilitiegigure7b el ow was i ncluded as part of
and indicates that the predicted vatweurred).6 km southeast of CPP in Springfield, lllinois.

The st at e 6s alsoshovenpntthe figurg.r i d i s
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Figure 7: Predicted 99" Percentile Daily Maximum 1-Hour SO2 Concentrations Averaged
Over Three Yearsfor the Area of Analysis for the Christian County Area

Maximum Impact: &
64.28 ug/m3

Secondary Maximum:
42.58 ug/m3

Legend
Model SO2 Design Values
+ 18,78 - 25.00 ug/m3
25.01 - 30.00 ug/m3
30.01 - 40.00 ug/m3
+  40.01-64.28 ug/m3

Imagery ©2017 TerraMetrics

The modeling submitted by the state indicates thatineut SO, NAAQS is attained at all
receptors in the area.

3310The EPAOGs Assessment of the Modeling Infor

' 11 inoi s& model i ng f or edthhecofGmendatorisindvodelhhgunt vy a
TAD except as otherwise explained in section 3.3.3 regamdouglreceptor placemenfs
described previously,a$pite thegotentialinconsistency with the Modeling TAERgarding

receptor placementhe EPA finds that the removal of the receptaithin thefence lines of

Kincaid, CWLP, and CPBRoes not prevent us from being able to use these technicairdata
modeling results to fully assess air quality in the modeled area of analysis and therefoa@ make
accurate designation for this ar&ae importantomponents of a modeling assessment, i.e.,
models used, meteorology, emission estimates, nearby sources modeled, and background
concentrations, all adequately comply with the TAD and with Appendix W. Theyé#ieiePA
determines that the modeling is appiafe forassessing whether this areangetingthe

NAAQS.

21



3.4. Emissions and EmissioiRelated Data, Meteorology, Geograpagd
Topographyfor the ChristianCountyArea

These factors have bestorporated intdhe air quality modeling effortand results discussed
above The EPA is giving consideration to these factors by considering whether they were
properly incorporated and by considering the air quality concemtsapredicted by the
modeling.

3.5. Jurisdictional Boundaries the ChristianCounty Area

Existing jurisdictional boundaries are considered for the purpose of infotming E P AQ0 s
designation action fahe Christian County are®ur goal is to basgesignations onlearly
defined legal boundarieand to have these boundaries aligtn\existing administrative
boundaries when reasonable

lllinois recommended that an area that includes the area surrounding the Kincaid facility,
specifically Christian, Macoupin, Montgomery, and Sangamon Counties, be designated as
attainment based irapt on an assessment and characterization of air quality impacts from this
facility and other nearby sources that may have a potential impact in the area where the 2010
SO NAAQS may be exceede@ounty boundaries in lllinois are well established and well
known, so that these boundaries provide a good basis for defining the area being designated.

36 The EPAGs Assessment o f thetChristialPAv ai | abl
CountyArea

Bas ed on odeling avaluatiorsobther@hristian County artbe EPA intends to

designate the area as unclassifiable/attainimecsuseheEP A bel i eves t hat the
modeling sufficiently shows tha violations of the NAAQSareoccuring in thisarea

Additionally, thes t a maaldirsy does not indicate any contribution to nearby nonattainment

areas as there are no nearby nonattainment diea&PA reviewed the modeling parameters

and methodology used for this analysis, aadcludes that Illinois generalfgllowed the EPA

Modeling TAD, with a few exceptions that are explained abdVeere were naignificantissues
identified with | ITherewasina%partynoodeting submittechiforghisy si s .
area.

' I1'1i noi s& model isngtfully eoceetipetwhole redoommended bodndagy area
butthe EPA finds that there is sufficient evidence to desigtidagewhole area as
unclassifiable/attainmenélthough only small portions of Macoupin and Montgomery County
are incl uded ridomaih, thé modeted cordteatior isoplgths (see Figure give
strong evidence to indicate that the rest of the Macoupin and Montgomery County would be
under the standar@he EPA also evaluatepoint sources with S£emissions of 100 tons per
year or nore located near the periphery of the recommended boundarfpatedar potential to
cause a violation within the Christian County afHae closest large souroearthe periphery of
the Christian County area is the Ameren Miss&@ioux Plant, which ifocated approximately

16 km southwest from the southwest corner of Macoupin Cantyapproximately 103 km
southwest from KincaidAccording to the 2014 NEthe AmerenMissouriSioux Plant emitted
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1,484.25 tons of SOBased on the distané®m Amerento the edge of the recommended
boundary areahe EPA concludes that the contribution frahis sourcdo the concentration
levels within the Christian County area woulok be large enough to cause a violation of the
standardn the area of analysi$he EPA believeshat our intendednclassifiable/attainment
areabounded byChristian, Macoupin, Montgomery, and Sangamon Coumnidishave clearly
defined legal boundaries, and wm¢end tofind these boundaries to be a suitatmesis for
defining our inended unclassifiable/attainment designation.

3.7. Summary of Our Intended Designatifam the ChristianCountyArea

After careful evaluation of the stateds recom
available relevant information, the ERgres wi t h t he st at eiftendstoe c o mme n
designatehe ChristianCounty areasunclassifiable/attainmemor the 2010 S@NAAQS

becausebased on available information including (but not limited to) appropriate modeling

analyses and/or monitoring data, the EPA has deterriweearedi) meets the 2010 SO

NAAQS, and (ii) does not contribute to ambient air quality in a nearby area thaiatoaset

the NAAQS Specifically, the boundaries are comprise@€bfistian Macoupin, Montgomery,

and Sangamon Countiekhese boundaries are the same as lllinois recommended, and are shown

in Figure 2 aboveThe EPA is basing this conclusion predominantly on the modeling analysis

provided byillinois, which demonstrates that the area éacaid is attaining the S@standard

andthereis noindication of contribution to existing nonattainment areas.

At this time, our intended designations for the state only apply tatbé&ndthe other areas

presented in this technical support documé&he EPAintends in a separate actionewaluate
and designate all remaining undesignated areligiois by December 31, 2020.
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4. Air Quality Modeling Analysis for th€rawfordCounty Area
Addressing Rain CII Carbon LLC

4.1. Introduction

The EPA mustlesignate th€rawfordCountyarea by December 31, 2017, because the area has
not been previously designated diidois hasnotinstalled and begun timely operation of a

new, approved SOmonitoring network to characterize air quality in the vicinity of any source in
CrawfordCounty This section presents all the available air quality modeling information for
Crawford County that includes Rain CII Carbon LLC (Rain CIl Carbon).

The Rain CII Carbon facility emits 2,000 tons or more annually. Specifi¢dly, Cll Carboris
listed in the 2014 NEI asmitting 5,427tons of SQin 20148 This source meets the DRR
criteria and thus is on the SORR Source list, and lllinois has chosen to characterize it via
modeling.

In its submission, lllinois recommended that an area that includes the area surrouniiaig the

ClI Carbonfacility, specifically CrawfordCounty, be designated as attainment based in part on

an assessment and characterization of air quality impacts from this facility and other nearby

sources that may have a potential impact in the area where the 20MNABQS may be

exce@led. This assessment and characterization was performed using air dispersion modeling
software, i.e., AERMOD, analyzing actual emi s
assessment, supporting documentation, and all available data, the EPAlsgreedeling

submitted by the statadicatesthatthe Thour SQ NAAQS is being attained in this araad

intends to designate the areauaslassifiabledttainment. Our reasoning for this conclusion is

explained in a later section of this TSD, after allakailable information is presented.

The area that the state has assessed via air quality madedmgained entirely i@rawford
County.

As seen in Figur8 below, theRain CII Carborfacility is locatedsoutheast of Robinson, lllinois,
in easterrCrawford County, and within approximately seven to eight miles of the lllnois
Indiana state lineAlso included in the figure are other nearby emitters of Siheseare
MarathonPetroleum Company LLC oil refinery (Marathoajdthe Hoosier Energy Merom
electrical power generating station (Meroiprathonis located directly north of Rain ClI
Carbon Merom is located across the lllindisdiana border in Sullivan County, Indiana;
northeast of Rain ClI Carbdf.

8 As discussed in section 4.2.5 below, more careful review indicates that this facility in 2014 emitted 3,134.1 tons of
SGO. In any case, this facility met the criteria for being on the BRR source list.

9 SO, emittersgreater than 100 tpyithin a 25 kmradiusare shown irFigure 8.

10 Based on review of a separate analysis provided by Indiana, the EPA also intends to designate Sullivan County,
Indiana, as unclassifiable/attainment.
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Also included in the figurare the bouraries ofCrawfordCounty, whichi s

t he

statebs

recommended area for tatainmend e s i gnat i on. TuhctassikaBl&ditasinmenm t e n d e
designation boundary for tigrawfordCountyarea ighe same area, and is shown agpaitne

section below that summarizes our intended designation.

Figure 8. Map of the Crawford County Area AddressingRain CII Carbon
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The discussion and analysis that follows below will reference the Modeling TAD and the factors

forevaluatiooc ont ai ned i n the EPAO6s Jul
appropriate.

4.2. Modeling Analysis Provided by the State

4.2.1. Model Selection and Modeling Components

y

22,

2016,

The EPAOGs Modeling TAD notes t haNAARS the ar e a
AERMOD modeling system should be used, unless use of an alternative model can be justified.

The AERMOD modeling system contains the following components:
- AERMOD: the dispersion model
- AERMAP: the terrain processor for AERMOD
- AERMET: the meteoralgical data processor for AERMOD
-  BPIPPRM the building input processor

25

g\

de






